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Horizontal & Vertical 
Planing Machine 











Dir PRESENT AIM is maximum production to 


strengthen the sinews of war. 


BUT we are looking forward hopefully to the day when 
our Machine Tools will be needed to help in making 
good the devastation wrought by the years of conflict. 

WE ARE PLANNING to play our part so well when 
that time comes that our name will continue to stand 
for all that is best and most advanced in Machine Tool 
construction. 





Makers of Railway Machinery 
and Heavy Machine Tools 
for General Industrial Purposes 











URQUHART LINDSAY & ROBERTSON ORCHAR Ltd 


associated with DUNDEE, SCOTLAND 


FAIRBAIRN LAWSON COMBE BARBOUR Ltd 


LEEDS 
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We are proud of our old Britannia trade mark, for generations 
the respected symbol of Marshall-built machinery. This trade mark forms 
part of the Marshall tradition, but we felt that “our” Britannia should be 
given a modern setting, representative of progressive outlook, continuous 
development and constructive planning. Here is the new version— 
Britannia on a Marshal’s baton. This new symbol is designed to express 
our determination to combine tradition and experience with resourcefulness 
and vision —for your benefit and ours. We have many plans, and we shall 
be glad to answer enquiries. 








OF GAINSBOROUGH 


Lancashire, Cornish, and Economic boilers of all sizes and 

types. Loco boilers and Vertical boilers of all types and for all 

classes of fuel. Welded work, Ducting, Keirs, Pressure Vessels, 
Air Receivers, Tanks. 


BRITANNIA IRON WORKS, GAINSBOROUGH, ENGLAND 
iv 
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NE NORTON ABRASIVES 
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& of Quality 
‘a b throughout the § 


NORTON GRINDING WHEELS 


OBTAINABLE FROM 
NORTON GRINDING WHEEL CO. LTD. | ALFRED HERBERT LTD. 
WELWYN GARDEN CITY, HERTS. COVENTRY 
v 
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In Britain's biggest 
Engineering 


“a. Works 


THESE MACHINES 
ARE INCREASING 
_ PRODUCTION 

j AND REDUCING 


Dawson Industrial Hydrosfor ~~ 
the cleaning of Metal Parts are _ : 
to be found in the biggest ) 3 
engineering works in Great j 
Britain, and, of course, in 
many of the smaller establish- 
ments. 


Many of these machines have been supplied to engineering 
firms and armament factories for cleaning aircraft parts, 
shelis, bombs, rifles, gun parts, cartridge cases, metal 
Pressings, fuses machined and precision parts. 





METAL PARTS 


CLEANING MACHINERY 


The machines illustrated are Standard Design. Please write for catalogue and let us 
hnow your problem so that we may specify the type of machine required. A complete 
catalogue of standard and special machines will be sent on request. 


DAWSON BROS. LTD. GOMERSAL AND LONDON 


VENTROR WORKS, GOMERSAL, LEEDS. Telephone: CLECKHEATON 266 
London Address: Roding Lane, Southend Road, Woodford Green, Essex. 
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Delivery is subject to Purchase 
and Priority Certificates issued 


ile by the M.T.C. 





PRINCIPAL DIMENSIONS 
Height of centres... «oe =34$in: 
Max. diameter through headstock collet. sou 
Max. distance from tailstock spindle to headstock 23,in. 
Min. distance from tailstock spindle to headstock i 
Max. movement of cross slide... 
Max. traverse of front tool slide (longitudinal) 
Max. longitudinal adjustment of back tool slide 1 


Spindle speed (maximum) - 2,000 r.p.m. 


@ COVENTRY e ENGLAND e 


NGHAM ~. MANCHESTER - LEEDS » GLASGOW - .NEWCASTLE) 
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--- the ehap who 
designed this machine 
knew a thing or two- 

— Everything is 
where you want it 
for a change, but 
by Jove,— it keeps 
you moving sees 


What the OPERATOR thinks, about 


THE MIDSAW TOOLROOM 
BANDSAW MACHINE / 


The MIDSAW claims its place in every modern 
toolroom by sheer speed and efficiency in its 
own class of work. That work is the sawing 
and filing of shapes, whether regular or irreg- 
ular, external or internal. Much of this is still 
being done by machines ill-spared from other 
jobs. Release them by instailing the MIDSAW. 


Our booklet will be sent on request. 





THE MIDLAND SAW € TOOL CO. LTD. 
ate inal iret MIDSAW WORKS - POPE ST - BIRMINGHAM Il 


use in Telegraphic Address: “Midsaw, Birmingham."' “Phone: Colmore 4245-6 
internal shapes. London (and Export) Office: 24 Upper Park Road, Kingston-on-Thames 
EI ER LDL EERE LLL SE. LIGOF. PEOSILELLALLLLP PO PPTI TIGL ELIS 
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ou|| GRINDING MACHINE 
E/ CONSTRUCTION 
=2|| AND PERFORMANCE 





y JOHN LUND LTD., Eastburn Works, CROSSHILLS, Keighley 

















Journal of the Instituti 














SHARPENS REAMERS, HOBS, AND CUTTERS 


With this one machine a wide variety of standard sharpening operations 
can be performed. In addition, several specialized grinding operations 
can be handled with greater speed and economy than formerly, yet with 
no sacrifice of accuracy. Following of spiral leads, indexing, diameter 
size, blade profile, feed to wheel on tooth face grinding, diameter cutting 
clearance, relief clearance, wheel dressing, radial faces on high spirals, all 
these important sharpening factors are under positive mechanical control, 
and all mechanical movements of the machine can be duplicated to assure 
uniformity of work on any number of pieces. The machine is equally 
adaptable for sharpening hobs, all makes of reamers, and milling cutters. 


FOR DETAILS WRITE TO 


BARBER & CoLMAN, LTp.. MARSLAND ROAD, BROOKLANDS, MANCHESTER 
Telephone SALE 2277 (3 lines) Telegrams “* BARCOL,”’ SALE. 





No order can be accepted without purchase me: fom MTC. 
Delivery period must be subject to decision of M.T 


BARBER-COLMAN REAMER 
HOB & CUTTER SHARPENING MACHINE 







————— 




















COVEN 
a large 
for all 
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Cylindr 
shank ! 
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saws, 3 
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Hand } 
to Lin. 
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COVENTRY SELF-OPENING DIEHEAD 


IN STOCK — OFFERED SUBJECT TO PRIOR SALE 


COVENTRY SELF-OPENING DIEHEADS. '/,in., 5/,,in., lin., l'/,in., '/, in. and 
a large assortment of COVENTRY DIES and LANDIS TANGENTIAL CHASERS 


for all sizes and pitches in general use. 


HIGH-SPEED STEEL MILLING CUTTERS. Side and Face, 2!/,in. to 8in. diam. 
Cylindrical 21/, in. to 4in. diam. Slotting, 2!/, in. to 6in. diam, End Mills, straight 
shank ?/, in. to lin. diam, End Mills, taper shank !/, in. to 13/, in. diam. Keyseating 
Cutters °/;, in. to 3/, in. diam. Slitting Saws, 2!/, in. to 8 in. diam. Concave and Convex 
Cutters, 1/, in. to Lin. circle. Equal angle cutters 60° and 90°. Side chip clearance 
saws, 3in. to 6in. diam. 


HIGH-SPEED STEEL REAMERS. Chucking, taper shank spiral, °/,,in. to 1%/, in. 
Hand Reamers, straight flute !/, in. to 1!/, in. diam. Hand Reamers, spiral flute 3/, in. 
to Lin. diam. Shell Reamers 1 in. to 15/, in. diam. Taper Pin Reamers, straight flute 
up to No. 10, spiral flute up to No. 8. 


COVENTRY ADJUSTABLE REAMERS. Taper shank 7/,,in., ™/,,in., '5/,, in. 
H/,,in., 13/,in., 1"/,,in., 1°3/,,in., 17/,in., .2in., 25/,in., 2%/,in., 27/,in., 3 in. 
3'/,in., 31/,in. Straight shank 7, 2918, /,gin.,./,,in., %/ ,in., 1/,, in... 1)/,.im., 
19/5, in., 15/,,in., 1°/,in., 17/3, in., 1°/, in., I), in., 15), in., ¥/,in., 1 /,¢in.; 2 in. 
2!/, in., 21/, in., 2%/,in., 2¥/,in., 25/, in. 

NON-ELECTRIC MAGNETIC CHUCKS. 6in. MACHINE VICES. VAN DORN 
ELECTRIC DRILLS, */, in., '/,in., 3/, in’, 7/,in.; HACK SAW BLADES, machine 
12 in. to 24 in., hand 8in., 9 in., 10 in., 12 in. ; CUT THREAD TAPS AND DIES Carbon 
Stecl. COVENTRY ROTARY GEAR PUMPS. 


ALFRED HERBERT LTD. COVENTRY 
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The 

PRODUCTION 

ENGINEER 
has long been 


waiting 
for (= 


a simple, inexpensive visual gauge, magnification X25, 

enabling «sk://ed labour to inspect and check components 

rapidly and definitely F | 
an 


licable successfully to the examination of most if not 
all components at present checked by indicator gauges 


and 

capable of checking shape, width, length, internal depth, etc. 
ana 

capable of up to seven checks simultaneously 
























and 
Price £10.10.0, with practically no maintenance costs 





For full information 
THE . write Hoover Limited, 
Perivale, Greenford, 


° Middlesex. Phone : 
umi a e Perivale 331! or 
wire Ho 


oswepe, ! 
REG, TRADE MARK Greenford. 
developed by Hoover Ltd.— produced by Kodak — 
as delivered to the Admiralty, Ministry of Supply, etc. 
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UNIQUE FEATURES OF 


~ PATENT(“E UNIVERSAL 
BALL —~ JOINT 


S 





1 Only three working 3 Heavily shrouded § Large bearing surfaces 


— yn —! Torque _ transmitting 
Forks solid with @Fork elements of re ro age 0 
joint halves. ideal form for canti- f : h e 

lever loads. rom axe, thus fte- 


ducing loads. 
Features of direct appeal to Machine Tool Designers and Production Engineers. 





Used on Multi-spindle Drilling Machines, Milling Machines—Feed Shafts— 
and numerous other types of standard and special purpose machine tools. 
In addition to the transmission of Power, the smaller sizes of our patent 
Universal Joints are widely used for all types of remote contro! both on 
machine tools and on factory auxiliary equipment. 


EFFICIENCY 98°, MAX. 92°, MIN. 


(N.P.L. CERTIFIED) 4 
@ PROVED TO BE THE @ THE UNIVERSAL JOINT 
‘ LIGHTEST, MOST UNIVERSALLY USED for Aircraft 
EFFICIENT AND (Military and Civil), Destroyers, Sub- 
COMPACT UNIVERSAL marines, Aircraft Carriers, armaments and 
JOINT MADE. industrial machinery generally. 


CATALOGUE ON REQUEST 


THE MOLLART ENGINEERING CO. LTD. 
— PRECISION AND PRODUCTION ENGINEERS — 
KINGSTON - BY-PASS, SURBITON, SURREY 
Air Ministry Approved, Gauge Test Heuse Authority, No. 39755/21 


Telephone: Elmbridge 3352-3-4-5. Telegrams : Precision Surbiton 
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PLANNED PRECISIO 


is a working tool— 


Its function is to maintain manufacturin 
specifications by affording the means i 
your own shops 
for determining 
accuracy. 


. 





























The “Taylor - Hobson” Microscope 
reveals the exact nature of errors 
clearly and quickly and provides the 
Toolmaker with an authoritative 
standard by which he sets his tools. 


MUR 





TAYLOR, TAYLOR & HOBSON LIMITED, LEICESTER AND LONDO 


Pitchfords 21% 
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AN GULL 


RECISION INDICATORS 
TEST SETS, COMPARATORS ETC. 


MUR MACHINE TOOL CORPORATION LTD. BURWOOD HOUSE, CAXTON ST, LONDON SWI 


ONDO 
chfords 21% 
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THOS. FIRTH € JOHN BROWN LTD 
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Working to fine limits is a bit of a strain at the start, but you soon pick 
it up—and when | think of the vital work our machines are doing in the mines 
and in the factories, and of the need of men for the offensive, | say no 
trouble is too much. And that goes for the rest of us Climax girls as well! 


CLIMAX 





Journal of the Institution of Production Engineers 





DIEHEADS 











B 8 URTON GRIF FITHS & CO. | 
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PRODUCTS OF 
TOOLROOM 
ACCURACY 


STANDARDISED 
DRILL BUSHES 


British 
Aero 


& ponents LTD. 


HINCKLEY 
Tel, HINCKLEY 695/6. Grams. AEROPARTS’ 
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Sent free toal/ Executives 

giving @ business address. 

Please send me a copy of the RADICON Catalogue. 
I acensteonis 
POSITION ...00... 


DAVID B 
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HE diagram 
7 above _s represents 
a rotor. If this is 
not dynamically balanced, 
forces will be generated in 


WHERE ne 6 40)6) PUT the journal causing vibra- 


tions which may well be 


THE HOLES- ae serious. 


To balance the _ rotor, 
metal is removed from 
suitable portions, but the 
problem is to know where these portions lie. The vibrations produced can 
be detected without difficulty, but the complete information involves a 
knowledge of the phase as well as the magnitude. 


This information can be obtained electronically by mounting a seismograph 
head on the journal and thereby transforming vibrations into electrical 
voltages which are amplified and presented on an oscillograph screen. If 
the time base of the oscillograph is then synchronised with the revolutions 
of the rotor, the amplitude and phase of the out of balance forces, can be 
determined simply and accurately. 


It is all a matter of knowing how. Furzehill Laboratories Ltd. have made it 
their business to know how. Perhaps your problem is capable of an electronic 
solution. 


N.B.—Like most people 
we are rather bisy just 
now and unless the matter 
is of great urgency we may 
have to keep you waiting. 

















p> 


, ELECTRONIC LABORATORIES LTD. 
EQUIPMENT 
ENGINEERS BOREHAM woop 


TELEPHONE > ELSTREE 11386 
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Ismy works control really complete ?” 





SQ yoAMAM 
& oToa Ald 





ASK yourseif— how much time is wasted in your works while operatives 
queue up for job dockets, and chasers interrupt the work of machines? Do 
you really know how much unnecessary material is used and paid for? 

The time has come to face up to'the facts. In place of haphazard methods, a 
modern system of control is needed—the system that has pioneered 
mechanical production control in this country —the **B and A’’ Simplex 
System of Production Control. 

It has increased the efficiency of countless organisations throughout the 
country. It can do the same for your works. The first step is—call in ‘‘B and A’’. 







With the ‘‘B and A” Simplex Production Control System every operative and every department 
neceive all the information they require, selected and reproduced mechanically from one master 
dule which, once checked, ensures complete accuracy of all pre-determined information 

d eliminates the possibility of delays and loss due to errors. 


e _ il Ti 
all in B-- 














3 BLOCK & ANDERSON LIMITED, 

B and A SIMPLEX Old Mill House, Trumpington Rd., 
ANDA (Ormig) SPIRIT DUPLICATOR Cambridge. 

MARCHANT CALCULATORS Telephone: Trumpington 305 (3 lines) 
ee FACIT CALCULATORS Branches at: 

BIRMINGHAM NEWCASTLE 

VICTOR ADDING MACHINES LIVERPOOL soa. NOTTINGHAM 

MANCHESTER .-%, SOUTHAMPTON 

CARDIFF 3 SHEFFIELD 

LONDON GLASGOW 

‘ BELFAST BRISTOL 











DNEERS OF MECHANISED PRODUCTION CONTROL 


see 


xxl 
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OPEN HEARTH HARDENING 


The quickest and most 
economical compound. 





Can be used in a pot. 


Non-potsonous. 


14 lb. tin 


56 1b. keg 
1 cwt. keg 


DIFTIN LIMITED 
Exhibition Grounds, WEMBLEY Middx. 











ALL ELECTRIC 
HIGH-SPEED 
CENTRALISED CONTROL 
3 ft. 6 in. 
4ft. 0O in. 
4ft. 6in. 


2! Big par eey in 
? ae 


THO? W. WARD LTD =::: 
ALBION WORKS SHEFFIELD ste 


~ TONDON:- "Strand, WC2(A WA) BRITON FERRY:-Giants Wharf. 
eee TWD aise Street, Scotstoun, 
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2) VERTICAL MECHANICAL 
BCOMPARATOR 


Capacity for Work 
up to 20in. High 


Magnification — 500 
1000 or 1500 to 1 


Scale Range (Plus-Minus) 
0002", 0°003" or 0°006 


Graduations of Scale 
0:0001" or 0.00005 


INTERNAL ATTACHMENT 
" ¥ 





Available as a pillar model illus- 
trated above or as a_ pedestal 
type with tilting head. Heads oaly 
may be supplied where required. 
Various accessories available. two 
of which are illustrated alongside. — 


— 


=" SIGMA INSTRUMENT CO. LTD. 


LETCHWORTH HERTFORDSHIRE 


GRAM Phone: LETCHWORTH 1045 e Grams: SIGMA LETCHAV ORTH 
FORWA 
Oi. 


SHEFF AGENTS E. H. JONES( Machine Tools) LTD, Edgware Rd., The Hyde, Londen. N.W.9 


Wharf. | ~ 
Scotstoun, 


aad 


a 
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SpEED SIMPLICITY AccURACY 
WITH 


TECNAPHOT ‘PHOTOGRAPHIC 
AND COPYING SYSTEMS 


REDUCES* COSTS 


INSURES AGAINST LOSS 


TECNAPHOT LTD. 


MILE LANE, QUINTON, COVENTRY. TELEPHONE: COVENTRY 4 









BEP Lt 


BRITISH 
ENGINEERING 
PRODUCTS Ltrs 


74.G™ HampronS' 
BIRMINGHAM I& 
PHONE NORTHERN 104 


CPUGING EQUIPMENT 
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| Beat YOUR Production Schedules 


| with —_ 


Seay 





-Lingslen a NT) te es] 


Special and Form 
Tools can be 
supplied. Send us 
your enquiries 


NEW CATALOGUE 


now available contains in- 
formation of vital interest 
“ to all users of cutting tools. 
= Write for copy today. 
PTONS Manufactured by 
am |8 ( 
ERNID4 (BRO OADWAY 


NMANCCUNG A WAY 


HARD METALS DIVISION 
Phone: HEDNESFORD 236 
VICTORIA ROAD, HEDNESFORD, STAFFS. crams: retooi HeDNesrorD, STAFFS. 


Xxvii 





Journal of the Institution of Production Bngineers 


‘PRANA” pressure 
Die | 
Castings 


BASIC METALS 
ALUMINIUM. ZINC, 
TIN AND LEAD 


* Write for Treatise on Die Castings 


SPARKLETS LIMITED 


(DEPT.J) LONDON, N18 [ FOUNDED 1096 | 


_ SCIENTIFIC SEATING 
plays its part 


A Working point’ Correct support for the worker is as necessary 
as a jig for the work. By reducing fatigue and 
conserving good health Scientific Industrial 
Seating helps the worker and speeds production. 
The diagram shows some of the factors govern- 
ing the design of correct seating, while others 
are dependent on the process and the machine. 
Ask us to suggest Leabank Scientific Seating 
suitable for your own processes, especially 
when planning new developments. 


s« LEABANK 


Write for leaflets and suggestions to: 


LEABANK CHAIRS LTD., Industrial Seating Engineers, 


\ SIF, CHURCHFIELDS, BROXBOURNE, HERTS 7 
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TAYLOR 


-COLLETS & FEED FINGERS 





or BRITISH, CONTINENTAL AND AMERICAN CAPSTAN LATHES 

AND AUTOMATIC MACHINES 

OWN & SHARPE, PETERMAN, GRIDLEY, ACME, CLEVELAND, GARVIN, 
TT & WHITNEY, WARNER & SWASEY, INDEX, BARDONS & OLIVER, 

YARD, HERBERT, BUTTERWORTH, OAKLEY, FOSTER, B.S.A., ETC. 

EXTRA CAPACITY CHUCK HOODS AND COLLETS 


SEND DIMENSIONED SKETCH: OR SAMPLE WITH YOUR ENQUIRY 
ASK FOR LIST No. 21 


cessary 
ue and 
dustrial 
luction. 
yovern- 


== CHARLES TAYLOR 
(BIRM™)LTD. 


BS BIRMINGHAM 5. ENGLAND. 





at EPHONE: MIDLAND 0083-4-5 TELEGRAMS: LATHES, BIRMINGHAM 
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CPRIN CIPLES OF ) 


PROD Clu ON PYINUMAIN Ce 








CINCINNATI 


try? 


| l@= 
¢ n or 
an 


~ =the 





PROGRESSIVEECUIS BPA BRET Ons 


A fully iMustrated art booklet 


based on an article entitled 


‘Principles of Production Milling” 


which appeared in Vol. 2, No. 1 
of the “Production and 
ing Bulletin", FREE on request. 


increase the number of operations completed per 
table cycle and improve machine loading. The channel 
of this Connecting Rod is wider at the big end than at 
the Gudgeon Pin end. By progressing from one angular 
location to the other, the two non-parallel edges are 
milled simultaneously. This is principle No. 4— 
another positive way to keep pace with fast-expanding 
programmes. 


CINCINNATI MILLING MACHINES LIMITED - TYBSURN - BIRMINGHAM 
Sales Representatives tor the British isles: CHARLES CHURCHILL & CO. LTD., COVENTRY RD., SOUTH YARDLEY, B’HAM, 25 


XXX 
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INDEX TO ADVERTISEMENTS 


As a war-time measure the advertisement section ‘of this Journal is now pub- 

lished in two editions, A and B. Advertisers’ announcements only appear in 

one edition each month, advertisements in edition A aliernating with those in 

edition B the following month. This Index gives the page number and edition 
in which the advertisements appear for the current month. 
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The fact that goods made of raw materials in short supply owing to 
war conditions are advertised in ‘‘ The Journal” should not be taken 
as an indication that they ave necessarily available for export. 
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Past-Presidents : E. Bailey, C.B.E., Sir A. Herbert, K.B.E., Viscount 
Nuffield, G. B. E. 

Past-Vice-Presidents: J. H. Bingham, J. T. Kenworthy, N. V. Kipping, 
W. Puckey. 

Additional Section Representatives : E. P. Edwards, Birmingham; J.E. Baty, 
G. H. Hales, F. W. Halliwell, J. Blackshaw, London. 

Ordinary Members: R. Broomhead, W. F. Dormer, H. A. Drane, T. Fraser, 
J. France, E. W. Hancock, M.B.E., J. A. Hanney, E. J. H. Jones, F. A. 
Pucknell, H. Schofield, M.B.E., Ph.D., J. R. Sinclair, F. C. White, F. 
Williams, I. H. Wright. 


Section Hon. Secretaries: 


Birmingham: F. C. White, ‘‘ Heath House,’ Wolston, Nr. Coventry. 

Cornwall: J. Arthur, “ Clifton,’’ Mount Pleasant Road, Camborne, Cornwall. 

Coventry : A. W. Buckland, 3, Cawston Way, Bilton, Rugby. 

Eastern Counties: D. Braid, Reavell & Co. Ltd., Ranelagh Works, Ipswich. 

Edinburgh: J. L. Bennet (Acting Secretary), Alder & Mackay, Ltd., New 
Grange Works, Edinburgh. 

Glasgow: W. P. Kirkwood, (Acting Secretary), ‘‘ Morar,’’ Sandfield Avenue, 
Milngavie, Dumbartonshire. 

Leicester and District: H.S. Burdett, 18, Stanfell Road, Leicester. 

London: J. Gershon, 36, Portman Square, London, W.1., Welbeck 2233. 


Luton and Bedford: R. M. Buckle, 238, Cutenhoe Road, Luton, Bedfordshire. 


Manchester : F. W. Cranmer, Associated British Machine Tool Makers, Ltd., 
Lloyds Bank Buildings, King Street, Manchester. 

North Eastern: J. Nicod, A. Reyrolle & Co. Ltd., Hebburn-on-Tyne, Co. 
Durham. 

Northern Ireland: D. H. Alexander, College of Technology, Belfast. 

Nottingham : L. Shenton, “ The Anchorage,’ Shaftesbury Avenue, Sandiacre, 
Notts. 

Preston: R. G. Ryder, Thos. Ryder & Sons, Ltd., Bolton, Lancs. 

Sheffield: J.P. Clare, St. James’ Chambers, 38, Church Street, Sheffield, 1. 

Southern: N. J. Cottell (Acting Secretary), Pirelli General Cable Co. Ltd., 
Eastleigh, Hants. 

South Wales and Monmouthshire: J. Vaughan, 131, Penarth Road, Cardiff. 

Sydney (New South Wales): J. M. Steer, 260/262, Kent Street, Sydney. 

Western: H. D. Glover, 63, Trelawney Road, Bristol, 6 

Yorkshire : D. G. Watkinson, 3, Austhorpe Lane, Whitkirk, Leeds. 
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ANNUAL GENERAL MEETING 


I intend to be present. Please send me a ticket for the meeting. 
Nae (in Block Letters) 

GRADE SECTION 

ADDRESS . 

Should accommodation be available for visitors, please send a ticket 


direct to the undermentioned non-member, who would like to be 
present as my guest. 


Nak (in Block Letters) 


ADDRESS 
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INSTITUTION NOTES 
September. 1943 















Annual General Meeting—October 29, 1943. 

The Right-Honourable Sir Stafford Cripps, P.C., Kt., K.C., J.P., 
M.P., Minister of Aircraft Production, will address the Annual 
Meeting of the Institution to be held on Friday, October 29, 1943, 
at Grosvenor House, Park Lane, W.1., at 3. p.m. 

Admission will be strictly limited and by ticket only, end, there- 
fore, in view of the large demand expected, it is particularly desirous 
that Members intending to be present make application as early 
as possible. Applications for tickets should be made to the 
Institution Headquarters. 


\ 


Annual General Meeting—Official Notice. 


NOTICE IS HEREBY GIVEN that the Annual General Meeting of 
. the Institution will be held on Friday, October 29, 1943, at Grosvenor 
House, Park Lane, W.1., at 3 p.m. 


Agenda 


1. Notice convening Meeting. 

Minutes of previous Annual General Meeting. 

Annual Report of the Council, Annual Report of the 
Research Executive and Annual Accounts for the year 
ended June 30, 1943. 

4. Election of Auditors for 1943-44. 

5. Report on Election of President and Members of Council, 
6. Votes of thanks. 


By Order of the Council, 
36, Portman Square, K. G. Fenelon, 
London, W.1. General Secretary and Treasurer. 


Annual Elections to Council. 


I HEREBY DECLARE that the following members have been 
elected to fill the vacancies on the Council for the year 1943/44: 
R. M. Buckle, F. W. Cranmer, H. J. Gibbons, R. R. Hutchings, 
y TT. Thornycroft, J. G. Young. 


SPCC OOK SOC SO HH SETHE“ SESOROCE SEO AUS LRONOES 





K. G. Fenelon, 
General Secretary and Treasurer. 
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Extension to Research Department. 
The Council, at its meeting in June last, agreed to extend the 
Research Laboratories at Loughborough. It is hoped to commence 
the building work in the next two or three weeks. These extensions 
will assist very considerably in enabling the Institution to-carry 
out the proposed work as referred to in.‘‘ The Research Plan ” 


National Certificates in Production Engineering—Pass List. 
Loughborough College : A. Bowery, K. C. Brown, 8. W. W. Carroll, 
A. B. Fitz-Herbert, F. D. Hall, W. Hewett. 
Southport Technical College : K. Blair, J. D. Briggs, L. Carrington, 
V. Clarke, J. H. Cooper, E. Fluke, W. Jervis, H. Stott. 
Fixtures. 
September 24—London Section. Meeting of the Council at 
Institution Headquarters, 11-30 a.m. 


September 24—London Graduate Section. Questions and 
Answers Evening. 7 p.m. 36, Portman Square. 





September 26—Luton and District Section. A lecture will be 
given at Luton Library, Meeting Room, George Street, at 10-0 a.m. 
on “ Forging,” by Mr. R. W. Brocklehurst. 

October 1—Coventry Section. A lecture will be given at The 
Coventry Technical College on ** Engineering and its Effect on Social 
Life,’ by Dr. K. G. Fenelon. 

October 2—Coventry Graduate Section. A visit to the works of 
Messrs. G. E. Company Ltd., Coventry. 

October 4—Sheffield Section. A lecture will be given at The 
Royal Victoria Station Hotel, at 6-30 p.m. on “ High Speed in the 
Wartime Production Shop,” by Dr. Geo. Schlesinger. 

October 8—Western Section. Invited by the Institution of 
Mechanical Engineers to a lecture at. the Merchant Venturers 
Technical College, Unity Street, Bristol 1, at 2-30 p.m. on “Surface 
Finishes and the Function of Parts,’ by Dr. Geo. Schlesinger. 





October 9—Yorkshire Section. A lecture will be given at the 
Hotel Metropole, Leeds, at 2-30 p.m. on “‘ The Production Technique 
of Industrial Plastic Mouldings,” by Mr. T. H. Richardson. 

November 1—Coventry Graduate Section. A paper will be 
presentedat the Coventry Technical College (Room A5), at 6-45 p.m. 
on “ Car Planning Principles Applied to Air Frame Production,” by 
Mr. B. G. L. Jackman, Grad.I.P.E. 

November 13—Yorkshire Section. A lecture on ‘* Output and 
Environment,” by Dr. K. G. Fenelon. 
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INSTITUTION NOTES 


Newly Elected Members. 
As Members : C.S. McLay. 


As Associate Members: J. J. Cosford, A. G. Dalgleish, R. H. 
Davis, 8. Francis, E. E. Keeley, K. W. Lenton, F. J. Taylor, 
P. H. Turnhill, G. Varey. 


As Intermediate Associate Members: A. P. Akers, E. J. Bassett, 
K. Brierley, G. T. Brown, H. H. C. Brown, R. R. V. V. Constable, 
C. F. Cunningham, J. S. Dinwoodie, N. L. Eaton, H. J. Farn, 
W. H. Hunt, J. Jones, J. W. Lee, R. Leather, W. A. Mackrow, 
J. A. MacLeod, T. B. Roe, F.C. Rooke, A. M. Stelfox, W. A. Temple, 
C. V. Williams, T. C. Wright. 

As Affiliated Firm: Millars Machinery ©o., (Affiliated Repre- 
sentative: L. K. Leech). 

As Graduates: H. Ellinger, A. Latham, R. Lancaster, V. F. 
Meeson, H. 8. Third, H. D. Tyler. 


As Students: R. 8S. Ashford, R. J. Birkinshaw, A. R. Bishop, 
W. H. Bone, A. L. Brace, L. E. B. Corr, E. G. Cowlard, L. A. Dee, 
R. J. Ford, P. Griggs, 8S. Hey, G. A. Horlsey, P. J. M. Keay, D. R. 
Keeler, J. W. Kelson, P. J. Lawrence, C. F. Lucas, C>J. Reed, 
R. V. Rider, J. C. Rookman, A. J. H. Sparkes, F. C. Tayerner, A. J. 


Vine. 


Transfers. 


From Associate Member to Full Member: J. A. Ellison. 
From Graduate to Intermediate Associate Member: L. W. Wood, 
From Student to Graduate: L. Rhowbotham. 


Obituary. 


We deeply regret to learn of the death of the following Members 
of the Institution :— 


E. D. Unwin, Grad.I.P.E., R. F. Blake, A.M.I.P.E., N. Robinson, 
A.M.I.P.E., I. K. Thom, M I.P.E. 


From information received we understand that Mr. Unwin 
was killed in Burma soon after the Japanese entry into the war 
and that Mr. Thom lost his life in a flying accident in Eire in July. 
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NEW GENERAL SECRETARY 


Dr. Kevin G. Fenelon has been appointed General Secretary of 
the Institution. He was educated at Merchiston Castle School, 
Edinburgh, then at Edinburgh University, where he graduated as 
Master of Arts (with first class honours in economic science) and 
Doctor of Philosophy, also winning prizes in history, political 
economy and political science. 


In 1921 he was appointed lecturer in economics at Edinburgh 
University, and at the same time served on the University Extra- 
mural Committee and on the Joint Advisory Committee on Adult 
Education in 8.E. Scotland. He was also vice-president of the 
Workers’ Educational Association and subsequently president and 
chairman of the executive council. 


Dr. Fenelon moved to Manchester in 1931, when he was appointed 
Director of the Department of Industrial Administration at Man- 
chester College of Technology. He also became Head of the Depart- 
ment of Industrial Administration at the University of Manchester, 
supervising research students working for master’s and doctor’s 
degrees post graduate certificate course, and courses in management 
for undergraduate students from mechanical, electrical, municipal, 
and chemical engineering, and other departments. His wartime 
work there has included the supervision of intensive courses for 
foremen, women supervisors in engineering, quality control by 
statistical methods, and cost office routine. 


In addition to being an active member of many leading scientific 
societies, he has contributed frequently to varied technical journals 
on management, labour, industrial and economic subjects. His 
research work has included ‘“ Labour Management in Wartime,” 
“ Rehabilitation and Resettlement,’ ‘‘ Colour in the Factory,” 
and-‘‘ Blind Workers in Industry.” Published works include 
“The Economics of Road Transport,” “‘ Transport of Co-ordination,” 
*“‘ Railway Economics,” “‘ Management and Labour,” and “ British 
Railways.” 











KEVIN G, FENELON, M.A., Ph.D. 
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RADIAL AERO ENGINE PRODUCTION 
IN AUSTRALIA 


Paper presented to the Institution, Sydney, N.S.W. 
Section, on July 14, 1942, by J. Piggott, A.M1I.P.E. 


Ir is rather difficult to know just where to commence, and just 
what to leave out of a paper dealing with so wide a subject as Aero 
Engine Production. 

It is proposed to briefly run through some photographs of com- 
ponents and sub-assemblies of a large radial aero engine, to follow 
this up with an outline of the various problems affecting manu- 
facture, and to conclude with some selected examples of production 
set-up and tooling. 


Photographs of Components and Sub-Assemblies. 
The following photographs show the principle components of 
this engine. 

Fig. 1. Cylinder and barrel assembly. 

Fig. 2. Nose section—front, centre and rear crankcases— 
Blower—inter rear and rear. These components 
utilize 650 ground thread studs. 

Fig. 3.’ Complete gear train. 


It might also be of interest to quote the power weight ratio 
which equals 1.23 Ib. per h.p. 


An Outline of Problems Affecting Manufacture. 
From a production engineer’s point of view, the following problems 
arise :— 
(1) The very large number of differing component parts. 
(2) The large variety of special materials to strict specification 
requirements. 
(3). The close tolerances specified for small to large size 
component parts. 
(4) Inspection requirements. 


With regard to (1): The large number of differing component parts. 
Firstly this entails designing and manufacturing more tools and 
gauges, and secondly it almost prohibits “ line production ” except 
in cases where the number of components per engine is relatively 
high and therefore justifies such plant. 
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IN AUSTRALIA 


Line production can only be applied to a relatively small number 
of components, and the majority of parts must necessarily be 
produced in comparatively small batches, necessitating frequent 
setting up. 

This method naturally creates problems, not the least of which is 
the difficulty of obtaining sufficient skilled men who know how to 
go about the job of setting up from the ground up, eliminating one by 
one the possibilities of trouble later on. 

As far as possible, the jigs, fixtures and tools are designed with 
these set-up problems in mind. Small batches require much more 
careful planning, in order to keep parts flowing, and here again set-up 
troubles, which are sometimes mis-called tooling troubles, frequently 
upset the best laid plans of those responsible for setting down just 
how much shall be produced in a certain time. 

With regard to (2): The large variety of special materials to strict 
specification requirements. /. 

This is a problem for both the metallurgical and supply depart- 
ments, particularly when pioneering new sources of supply. 

With regard to (3): The close tolerances specified for small to 
large size component parts. 

This presents further difficulties, in that the bulk of production 
is carried out by semi-skilled labour. 

With line production set-ups, this problem is usually disposed 
of before production commences. 

With continual ‘“ breaking down ” and “ setting up,” sizing for 
close tolerance work becomes a problem, and affects both the scrap 
and the salvage percentage. 

As far as possible, fixtures are designed to incorporate “‘ built 

n”’ gauging facilities, in an endeavour to reduce sc ap and salvage. 

Where these gauging facilities are provided, the inspector can 
quickly check the part before it is removed from the fixture in the 
machine, thus facilitating the correction of the component should 
this be necessary. 

In some cases, particularly early operations on castings and 
forgings, it is almost impossible to re-locate the part in the fixture. 

Close tolerances for component parts also mean closer tolerances 
for tools, fixtures and gauges, as all important sizes on these are 
carefully dimensioned using a system of tolerance: in order to 
facilitate toolroom output, and therefore any decrease in tolerances 
adversely affects both the scrap and man hour figures in the tool- 
room. : 

With regard to (4): Inspection requirements. 

Inspection is divided into five distinct groups, as follows :— 

(a) Metallurgical Inspection. Where all raw materials are tested 
and where the heat treatment of components is checked and 


”? 


285 









THE INSTITUTION OF PRODUCTION ENGINEERS 


controlled, also the hardness of all finished steel parts being de- 
termined prior to assembly. 

(6) Gauge Room Inspection. This department controls the 
standards of accuracy for the whole plant. All newly manufactured 
tools, jigs and gauges are carefully inspected here, as well as the 
periodical checking of all gauges for wear. Difficult “ first-off ” 
components from production are also checked by the gauge room, 
who actually are the consultants for the technique of inspection 
methods. 

(c) Works Inspection. The inspection of component parts at each 
operation and finally at the finished stage. 

An important requirement is the “ first-off ” inspection, whereby 
the first components produced after a new set-up must be approved 
by works inspection before manufacture can be proceeded with. 

All magnetirable materials are subjected to the important 
magnaflux test in order to detect~the presence of small cracks, 
seams, non-metallic inclusions, and other defects on and immediately 
below the surface. 

This process consists of magnetising the part to be inspected and 
immersing it in a bath of kerosene in which a very fine magnetic 
iron oxide powder is kept in suspension by constant agitation of the 
bath. 

The two edges of any crack on or near the surface which extend 
at approximately right angles to the magnetic flux of the magnetised 
part will assume North and South polarity, and when the part 
is immersed for a few minutes in the bath, the iron oxide particles 
will bridge the gap between the poles. 

Indications are strongest when the defects are at 90° to the flux, 
and gradually decrease in ‘strength as the angle approaches zero. 

Therefore, two magnetisations at right angles to each other should 
show up all defects. 

It is important to test the following :— 

(1) Highly stressed and complex parts which contribute 
basically to the reliability of the engine. 

(2) All case hardened parts which have ground grooves 
or flanges where grinding with the side of the wheel 
is required. 

This latter can be readily understood when one considers how 
easily wheels “glaze up’”’ when side grinding, and thus cause 
“* checking ”’ or fine cracking of surface. 

In addition to metallurgical and dimensional requirements, 
surface finish is now being specified, more however as a means 
of helping the manufacturer to meet the quality engineer’s ideas, 
rather than a strict and rigid inspection requirement. 

The finishes specified vary from 3 to 15 micro inches, root mean 
square average of imperfections. 
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RADIAL AERO ENGINE PRODUCTION IN AUSTRALIA 


This is apparently in accordance with the proposed American 
Standards on Surface Finish, as described by Dr. Schlesinger in 
the Journal. 

The root mean square average is obtained as follows :— 
Ordinates above and below a base line are measured, 
squared, added, divided by the number of ordinates, and 
then the square root taken. 


This is supposed to give a better average than the proposed 
British Standard, the Arithmetical Mean, although according to 
Dr. Schlesinger, the difference between the two methods are 
generally small enough to be neglected. 

It is proposed to use a Profilometer employing a tracer point 
having a very minute radius, and which is traversed by hand 
across the surface to be tested at right angles to the machining 
marks, the reading being noted upon a dial. 

It is worth noting that the specifications state that the specified 
finishes are not intended to control the method of finishing. 

(d) Assembly Inspection consists of a general inspection during 
and after assembly, and also during the testing of the engine 
during the green and final run. 

Before green assembly, all important clearances are checked 
and parts visually examined. 

The engine is then given its green test run, consisting of 10 to 
12 hours at varying speeds and conditions. 

After tear down or dis-assembly, visual examination is carried 
out, certain dimensional checks made, and all magnetisable materials 
magnafluxed. 

The engine is again assembled and then subjected to the final 
or acceptance test run of approximately three hours. 


Finally. 


(e) A.D. Inspection. This department has the final say in what 
shall be accepted, more particularly with ‘salvaged”’ parts, 
for which “‘ concessions ”’ have to be obtained. 

The remainder “of this paper is devoted to :— 


EXAMPLES OF PRODUCTION SET-UPS, TOOLS AND 
GAUGES 


Grinding Liners in Crankcases. 


The assembled crankcase is mounted in a large internal grinding 
machine. 

The operation consists of grinding the bores of thin, hardened 
steel liners, which have been shrunk into the bores of the various 
units of the crankcase assembly. 
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This example is interesting because of the size of the component 
part, which measures approximately 21 in. diameter by 19 in. long. 

The bores of the liners being ground are approximately 6 in. 
diameter, with a grinding tolerance of + .0005. 

The grinding wheel, which is 4 in. diameter by 1'/, in. long, is 
a 3860K BE, and wet grinding is employed. 

The faceplate of the machine is 36 in. in diameter, and has 
been designed to locate other types of fixtures, some of which are 
considerably out of balance. To correct this, facilities in the shape 
of slotted plates are provided, in order to enable counter-weights to 
be bolted to the faceplate in the appropriate positions. 





Finning Cylinder Barrels. 


Cylinder barrels are finned on a machine employing three banks of 
finning tools which are operated by cams. 

There are 21 fins in the barrel, spaced °/,, in. apart, '/,in. deep 
and slightly tapered. 

The material is an alloy steel of 70 tons tensile. 

The barrel is located upon air operated expanding arbor, and 
supported at the other end by a heavy tailstock ventre. 

In operation, the front box, which comprises the roughing or 
gashing bank of tools, commences cutting, whilst the top and rear 
boxes follow approximately .010in. behind the gashing tools. 

In addition to the inward feed, the top and rear boxes, which 
each finish one side of the bank of fins, are also given an axial 
movement by means of another cam. This produces the slight 
taper on the fins. 

The work speed is 33 ft. per min., the tools feed in at .003 in. 
per revolution of work, and a copious supply of cutting oil is used. 

The finning tools are composed of a special high speed steel, 
an 18-4-]1 with .9 to 1% carbon, instead of the usual .7%,. 

Tool life is approximately 30 barrels between grinds. Complete 
boxes of tools are changed, and setting gauges used to set the spare 
tools in the spare boxes, so that the change over is affected in the 
shortest possible time, without re-sizing. . 


Spline Milling Propeller Shafts. 

The propeller shaft, which has 16 straight sided splines, is spline 
milled to a tolerance of .001 in. on width of splines. 

The component is located between centres in a large indexing 
fixture, which is mounted on the table of a horizontal milling 
machine. 

The indexing plate attached to the headstock is jig bored and 
bushed to suit the number of splines, and a hardened and ground 
plunger locates each hole. 
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Owing to the relatively large diameter of the indexing plate, 
a high degree of accuracy is obtained in the spacing. 

Special means are adopted to centralise the cutter, which has 
ground relief. 


Diamond Boring Pistons. 


The otherwise finned piston is set up to bore the piston pin 
holes to finished size. This operation is carried out on a Borematic 
boring machine, two spindles boring both sides simultaneously to a 
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Fig. 4. 


tolerance of .0005in., and .012in. is removed on diameter, or 
.006 in. depth of cut. 

For best results with the diamond tools, only a small amount 
per cut may be removed, and consequently the setting up of the 
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piston is of major importance, otherwise the percentage of scrap at 
this operation may be high owing to one side of the piston pin hole 
not cleaning up. 

The piston is firstly located by means of a spigot in a specially 
machined locating diameter inside the skirt. 

The second and more difficult location is that of twisting the 
piston until each end of the piston pin holes is equally lined up with 
the machine spindles. 

This is done by me — of two fingers operated from the rear 
of the fixture. (Fig. 

At A the locating os rs are well back, and clear of the boring bars. 

At B the fingers are being brought forward, and by means of a cam 
track and pin, clear the sides of the piston pin hole. 

At C the fingers are in the locating position. 












\M_GRINDING ATTACHMENT 
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Between the spindle flange and the boring bar is a device called 
n “ Inertia Head.” 

This incorporates an eccentric and a couple of stops, and its 
purpose is to clear the tool away from the hole after finish boring, 
in order not to mar the finished surface when withdrawing the tool. 

The inertia due to stopping and starting the spindles gives the 
necessary movement on the eccentric from one stop to another. 


Cam Grinding. 


Fig. 5 diagrammatically illustrates the method of grinding the 
inlet and exhaust cam tracks on an aero engine cam at A. 

These tracks are profile milled prior to grinding, and in both 
operations a timing location is obtained from the gear teeth by 
locator J. 

The grinding wheel is shown at B. 

The spindle, which carries the cam at one end, and the master cam 
at the other, turns in a casting which rocks or pivots about the 
bearings at E. 

This rocking movement is obtained by the lobes on the master 
cam bearing against a fixed roller, D. 

The return movement is effected by springs H. When changing 
both wheel and roller from one track to another, the lever operating 
the yoke G acts against the springs until the change-over is effected, 
after which the spring pressure is released. 

The drive to the spindle is by means of Multi-Vee belts, and a 
brake at F eliminates any chatter due to the drive. 

The cam revolves at 7 r.p.m. (or 17 ft. per min.) during rough 
grinding, and at 2 r.p.m. (5 ft. per. min.) during finish grinding. 

An interesting point in connection with cam grinding when using 
the periphery of the wheel, is that as soon as the diameter of the 
wheel is reduced due to wear off by diamond dressing, the form 
ground on the cam is also altered. 

The graph shows the difference in figures obtained using a 2°/, in. 
diameter wheel (dotted line), and a 24/, in. diameter wheel (plain 
line). 

The ordinates of the graph represent the lift in inches of the 
lobe of the cam, whilst the abscissae ifdicate the cam degrees. 

The plotted curves represent actual figures obtained using the 
two wheels just mentioned. 

The maximum error in lift came to approximately .030 in., which 
also represents a considerable angular error. 

One method of overcoming this problem is to‘vary the roller 
diameter by substituting cierent sized rollers as the grinding wheel 
is dressed down. 

Fig. 6 does not actually whi to radial eng’ne work, it has been 
‘ncluded in order to illustrate how the cam grinding errors occur. 
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Fig. 6. 


















On the left of the figure are shown five positions during the 
grinding of an in-line engine camshaft. 

In all cases, the new grinding wheel is represented by a plain 
line, whilst the dressed down, smaller wheel is represented by a 
dotted line. 

At A the heel or concentric portion is being ground. Note that 
grinding takes place on the centre line. No error takes place here. 

At B still on concentric portion and still on centre line. No 
error takes place here. 

At C the toe is being ground, at the furthest point below the 
centre line. This is the point of maximum error. _ 

At D the extreme point of the toe is being ground. Grinding 
takes place on the centre line, and no error occurs. 
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At E the toe is being ground, at the furthest point above the centre 
line. This is again the point of maximum error. 
An enlarged view of the error is shown at F. 


Drilling Crankshaft. 


Figure 7 is an illustration of an indexing drilling jig, which 
drills 26 holes, reaming 18 of them, in various positions around the 
crankshaft. 















Fig. 7. 


The crankshaft is to be seen clamped in the jig, and is located 
by its two main bearings and one crankpin. 

The front portion of the jig which carries the crankshaft is 
rotated to seven different indexing positions. A hardened and ground 
plunger slides in a bush in the main casting and slips into bushes at 
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the back of the revolving portion. At the top will be seen the clamp 
holding the revolving casting back against the main casting, thus 
acting against the thrust of the drills. 


Arbors. 


Fig. 8 illustrates several types of arbors used. 

At A is shown what may be termed a “ rocking washer.’’ This 
washer has semi-circular ridges on opposite sides, at : 0° from each 
other. The special feature of this washer is that it is self aligning 
if either the arbor nut or component is not square, thereby prevent- 
ing the arbor from bending when the nut is tightened. 

An example of this is to be seen at B and C, both arbors being 
designed to hold nine *,,, thick gear blanks, 5 in. outside diameter, 
6 in. bore. 
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The operation is to hob the teeth prior to hardening and gear 
grinding. 

The gear blanks are rarely parallel from the surface grinding 
operation, and using the design of arbor shown at B, the moment 
even a light pressure was exerted on the spanner, the arbor im- 
mediately ‘‘ bowed ” or “‘ sprung ”’ from .00+ to .006. 

The improved design, incorporating two rocking washers, is 
shown at C. An 18 in. spanner failed to spring this arbor more 
than .003 in. ; 

At D is shown a tappet guide mounted on a grinding arbor 
incorporating a similar type of rocking washer at the nut end, and a 
different type at the opposite end. 

The washer at this end has to aecommodate itself to an angle of 
approximately 10°. This angle on the component varies slightly, 
and it is obvious that with a fixed thrust face, the arbor would 
inevitably spring. 

E illustrates an arbor for holding threaded parts. In order to 
remove the component, the nut is loosened enabling the thrust face 
to move away, thus facilitating the unscrewing of the component. 

F illustrates an expanding type of arbor. This is used for grinding 
exhaust valve seats. 

At G is to be seen an arbor holding a bevel pinion blank. 

In order to gauge the diameters of the angles, a removable flush 
pin gauge is used, whigh loéates in a bush pressed into the body 
of the arbor. 


Gear Manufacture and Checking. 


Fig. 9 shows two fixtures holding bevel gears. 

At D is a grinding fixture for finish grinding both the bore and 
thrust face of a small bevel gear. 

The finished teeth locate upon a number of accurately ground 
steel cones. 

The clamping arrangement for this fixture is interesting. In 
order to reduce the size of the base, the clamping stud is designed 
to move back with the clamp when the clamp is withdrawn to clear 
the gear. 

This reduces the size of the clamp, and consequently the fixture. 

A shows a turning fixture used to finish turn a large bevel gear. 
A feature of this fixture is the “ built-in” gauging equipment, 
C showing the application of plate gauges for checking both angles, 
and at B a special design of “ flush-pin ’’ gauge for checking the 
diameter of the angles. 

For the application of this gauge, a hardened and ground bush is 
provided in the base. 

The other view is an end elevation of this gauge. 

In operation, the gauge is inserted in the bush; and turned in 
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Fig. 9. 


a clockwise direction until the projecting arm bears against a 
locating plate, thus centralising the flush pins. 

Fig. 10 illustrates how the same bevel gear is quenched, using 
specially designed quenching dies in a quenching machine. 

During the designing of these dies, modifications may be required 
in the sizes of the gear immediately prior to quenching. 

Certain dimensions may be required to be held to closer tolerances. 

At B the gear before quenching is shown, together with the 
sizes and tolerances which affect the location in the dies. 

The quenching machine is operated by compressed air, and at A 
are the expanders, which are segments of a circle, and which are 
forced outwards by controlled pressure by means of a cone. 


Due to the shrinking of the gear during quenching, the expanders 
£ 54 - 
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are forced inwards until stopped by a central plug. Their outside 
diameter now equals the, bore of the gear prior to quenching. 

The top plate of the die incorporates two rings, which keep the 
gear flat during the quench. 

In order to overcome inequalities in the gear, these two rings 
bear against a number of rocking pins. 

C is a sectional view of a pitch line locating fixture, also for the 
same bevel gear. 

This fixture is used for the final grinding of the bores and the 
thrust face, all in one operation. 

The gear is located in the finished teeth by means of three parallel 
rollers, which in turn bear in a hardened and ground steel cone. 

These finger clamps, located directly above the rollers, clamp 
the gear down without tilting, due to a three pronged spider, 
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operated by one clamping screw, thus centralising the pressure. 

Gears are ground on a machine using the generating principle. 
The machine is similar in action to a shaping machine, and the ram, 
which is hydraulically operated, carries a grinding wheel, which is 
dressed on each side to the pressure angle of the gear being ground, 
the wheel then representing the basic rack tooth. 

The gears to be mounted between centres on a table, and rolled 
very slowly past the wheel by means of a master rack and gear, 
the grinding wheel passing rapidly to and fro across the face of the 
gear. 

The master gear is of exactly the same pitch diameter as the gear 
being ground, and is fastened directly on to the tapered end of the 
work spindle. 

Although the number of teeth in the master gear must be the 
same as the gear being ground, it is not necessary to have the same 
pressure angle for the teeth. 

As the table reaches the end of its travel, with the work out of 
engagement with the grinding wheel, the rack lifts up, the master 
gear is indexed one tooth, and the rack again brought into mesh. 

The gear, during indexing, revolves a number of times, and for 
the best results, the wheel is dressed prior to the finishing grinding 
revolution. 

This generating process is superior to the form grinding method, 
principally owing to the difficulty of accurately dressing the wheel 
for the latter process. 


Gear Checking. 


Fig. 11 shows various methods used to check the important 
dimensions of involute spur gears. 

At A is a base circle of a gear, with a number of involute curves 
run off from it. 

In the production of accurate gears, it is necessary to accurately 
measure these curves, particularly if form grinding of the teeth is 
employed. 

The sketch at the left is a diagrammatic illustration of an involute 
checking machine, in which the gear to be checked is mounted 
between centres, virtually rolled upon its base circle, and its involute 
profile checked by means of an indicator. 

However, instead of having to make up a base circle diameter 
disc for every size of gear, only one disc is used, this being 20 in. 
diameter, or actually a segment of this diameter of exactly 10 in. 
radius. 

In order to compensate for the difference between this 10 in. 
radius roller and the base circle radius of the gear being checked, a 
10 in. sine bar is used to give a pre-determined, constant rate of lift to 
the indicator. 
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Fig. 11. 


The setting for the sine bar is obtained as follows :— 
Pitch Radius x Cos Pressure Angle 








Tan « 
ache 10 
: Base Circle Radius 
or in other words, i0 


e 
The setting block X = 10 Sin a. 

The point of the finger operating the indicator is set to the base 
circle radius. 

Any movement of the indicator needle, either side of zero indicates 
either a plus or a minus error (see Fig. 12). 

At the right is a diagrammatic view of an Odontometer. This is 
used for checking the uniformity of the spacing teeth, and also for 
measuring the exact spacing of the involute curves around the base 
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circle. This latter dimension is shown as the distance A. It is 


obtained by dividing the base circle circumference by the number of 


teeth, and is termed the normal pitch. 

The Odontometer is merely a device having two parallel jaws, one 
of which at C can move laterally by means of two thin flat springs, 
thus transmitting a movement to a lever, and thence to a .0001 
indicator. 

The parallel jaws are set, and the indicator zero’d, when the 
setting block G is applied, 

The Odontometer is then applied to the gear and gently rocked 
to and fro to obtain the reading. 

A data sheet, portion of which is shown at the top of the figure, 
gives complete inspection information for every gear on the engine. 





Fig. 12. 


® 

Amongst other headings, we have the normal pitch A, used for 
Odontometer settings ; the size over a specified number of teeth E, 
see also lower portion of slide; F giving the size over two known 
diameter rollers, see also lower portion of figure ; the setting block 
X for setting the sine bar of the involute checking machine ; the 
base circle radius, which is used for setting the indicator point of the 
involute checking machine, and finally the degree of involute rolled, 
for use on the involute checking machine. 
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At H the backlash method of checking spur gears is shown 
diagrammatically. 

All gears, whether spur or bevel, are finally checked by the 
backlash method, both as a check on the other methods, and for 
obtaining tooth markings. 

The larger bevel reduction gears, however, do not have separate 


‘backlash fixtures, as these are checked on a special Gleason testing 


machine. 
The next example deals with :— 


Cutting Tools. 


These play a very important part in al] of the manufacturing 
operations, and their design and manufacture are closely tied up with 
the variety of materials required to be machined. 

For instance, the standard type of face milling cutter is not 
suitable for milling aluminium and magnesium alloys. For these 
materials, very sharp cutting edges with very small lands are 
essential, as well as having a very large chip clearance, much more 
than even a roughing cutter used for steel. 

Cemented carbide tipped tools, whether for turning or milling are 
more suitable than high speed steel for aluminium and magnesium 
alloys—particularly where the aluminium alloy contains high 
percentage of silicon. 

Prior to the advent of cemented carbide tips suitable for high 
tensile alloy steels, butt welded high speed tools were largely used 
for turning, but these are being supplanted by tantalum and 
titanium carbide tipped tools, these having a higher transverse 
rupture strength than plain tungsten carbide, which however, is still - 
extensively used for machining non-ferrous metals. 

Tipped tools can be operated at from twice to four times the 
speed of high speed tools, depending upon the machinability of the 
material and some excellent finishes can be obtained and main- 
tained. 

The class of finish is effected, amongst other things, by the 
quality of the tool sharpening and most tools are sharpened by the 
toolroom, who work to up-to-date blueprints of each tool. 

The tool design office keep these prints up to date, and make 
alterations where necessary from time to time. 

This is one place where the data, collected by the use of the 
Profilometer, can be put to use by recording on the operation sheets 
the feeds and speeds found to give the desired finish. This applies 
particularly to cylindrical grinding operations. 

Component tolerance effects both the design and manufacture of 
the tools, these being designed either solid or adjustable as required. 

The toolroom should endeavour—where necessary—to make a 
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good job of the tool, such as grinding and lapping the flutes of 
reamers, also lapping the peripheral lands of some reamers. 

Following are a few examples of titanium carbide tipped tool 
performance. 

Facing Cheeks of Crankshaft. Which at this stage is at approx- 
imately 45 tons tensile. 

The cut is intermittent, the shaft revolves at 125 r.p.m.— 
approximately 350 ft. per min.—using a .007 in. feed and */3, depth 
of cut. 

This operation now takes approximately half the time taken using 
high speed tools. 

The Master Rod of approximately 76 tons tensile, is bored on each 
side of the forging with a boring bar having four inserted tipped tools. 
The operation consists of boring a | in. radius of approximately 
one third of a circle, in other words an intermittent cut. 

A feed of .007 in. was used for both the high speed and the tipped 
tools. 

Using high speed tools at 60 r.p.m.—time taken 10 min. 

Using tipped tools at 262 t.p.m.—time taken 2 min., with an 
incomparably better finish. 

Exhaust Valve Seats in austematic stainless steel approximately 
3 in. diameter, have been turned using a .005 feed for both high 
speed and tipped tools. 


Using High Speed Steel Tools — 134r.p.m. 
Using Tipped Tools —- 239 r.p.m. 


Aluminium Bronze Bushes, approximately 1 in. diameter are 
turned at .004 in. feed 320 r.p.m. using high speed steel and .0075 
feed 554 r.p.m. using tipped tools, or at nearly twice the speed 
and feed. 

Shown in Fig. 13 are various types and designs of cutting tools 

At A is a large counterbore, the high speed steel cutting portion 
held to the body of the tool by a pin, and driven by means of a key. 

A feature of this tool is the adjustable stop collar for controlling 
the depth of the cutting. 

Two lock nuts are used, with a washer B between them having 
a flat in the bore, which corresponds to a flat on the threaded portion 
of the body. 

This flat prevents the washer from revolving with the lock nuts, 
and thereby prevents the lock nuts from revolving in pairs, as lock 
nuts sometimes will, thus giving an incorrect depth setting. 

Referring to C, this is a reamer bar comprising the back piloting 
portion, the front pilot, and gripped between these are two disc 
reamers, one roughing and the other finishing. 

These reamers are driven by friction only, and have a cylindrical 
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Fig. 13. 


land of approximately '/,, in. width, the teeth are straight and have 
no cutting clearance. 

A very accurate hole is produced, and re-sharpening is reduced to 
simple surface grinding. 

In this particular design of reamer body, however, parallelism of 
the disc reamers is important, otherwise when tightened the whole 
reamer assembly will spring out og true. 

F is an example of a back piloted core drill. Features of interest 
in this particular example are as follows : The method of locating 
and driving the core drill insert by means of a steep taper and key, 
and locking into the body by a set screw, This virtually makes the 
insert a solid portion of the body, giving great rigidity for heavy 
cutting. 
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Pipes carrying the cutting oil right on to both tool and work. 
These pipes are built in to the drilling jig. The long back pilot, 
made up of hardened and ground wearing strips, screwed on to the 
body. 

The shank design, enabling a chuck to be used which may be 
disengaged without stopping the machine, and finally the keys 
which transmit the drive 

In this and the preceeding examples, it will be noticed that a 
considerable amount of attention is devoted to the saving of high 
speed steel. 

Also of importance is the fact that to obtain efficient production 
sufficient quantities of cutting tools must always be available in 
order to eliminate delays due to breakage and to tool sharpening. 

It is both cheaper and quicker to manufacture large quantities 
of inserts rather than complete solid tools. 

At G is an expanding reamer, in which the centre screw expands 
the flutes, whilst the nut limits the amount of expansion. 

H shows a solid reamer, employing both RH and LH spiral 
flutes alternately. This design sometimes gives a better finish. 


Broaching Large Splines in Hub. 


This is accomplished by use of a hydraulic horizontal broaching 
machine of 30 tons capacity. The broach component, is a hub of 
75 ton alloy steel, with 16 internal straight sided splines of 3'*/,. 
outside diameter. 

The solid high speed steel broach, which is approximately 5 ft. 
long is supported at the outer end by a cradle, which slides along 
hardened and grdund ways. A spring operated plunger grips the 
grooved end of the broach with sufficient force to enable the cradle 
to be pulled along by the broach, and then when nearing the com- 
ponent, strikes a stop and leaves the broach to continue the remaining 
short distance without support. The effort required to pull the 
broach through varies from 18 to 20 tons, and the cutting speed of 
the broach is 5 ft. per min. 

Fig. 14 shows further details of this broaching example. 

At A are the details of the component, 31%/,, O.D. Splines, 21/4. 
long, 16 splines, with .001 tolerance on width. 

B reveals details of the solid high speed steel broach, with the 
width of the teeth .002 in. less than the maximum component toler- 
ance. 

The teeth of the broach are of °/;. pitch, with 15° rake and 3 
clearance. 


These teeth increase .003 in. on diameter. It will be noticed 
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that the root diameter of the broach is ground to a diameter cor- 
responding to the root diameter or bore of the component before 
broaching. 

This positively locates the component and prevents any drifting 
of the broach. 


























Fig. 14. 


In order to prevent this portion of the broagh from cutting, a 
1/,. chamfer is ground as shown. 

C shows the full form GO gauge, and the width of these splines 
is .0005 in. less than the minimum size called for on component. 

This allows of a slight spacing error, which is acceptable at 
assembly. 

The diagram illustrates how the gauge is finally ground by wheel 
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D, which in ‘turn is dressed to the pre-determined angle by the 
dressing attachment E. 


The arm holding the diamond, pivots about a centre and this 
movement is limited by two hardened and ground buttons, which act 
as stops. 


The diameter of these buttons controls the angle to which the 
wheel may be dressed. 


Movement to the diamond is given by a rack and pinion, and the 
alignment of the diamond is controlled by a ground pin sliding in 
a ground groove. 


An accurate indexing device for the work completes the equipment 
. 7 7 © . . 
required for manufacturing this gauge. 
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Tapping. 


A number of special tapping set ups and designs are shown in 
Fig. 15. ; 

The tap at A has a shank which is larger in diameter than the 
outside or major diameter of the threaded flutes. This shank is 
ground to a close tolerance and used as a back pilot to keep the tap 
square with the work. A suitable tapping fixture employing a hard- 
ened and ground bush to suit the tap is also used. 


The major diameter of the threaded flutes is not used for»piloting 
as this diameter often varies up to .005 in. 


If trouble at assembly is to be avoided, it is essential to tap 
holes square to mating faces, particularly in cases where long studs 
are employed. 

The tap at B is fastened into a “ lead screw,” the thread of which 
is ground and which fits neatly into a screwed slip bush. 

This complete unit is used at the drilling operation, and locates 
in a bush in the drilling jig. 

Another example of this is to be seen at C, this time showing a 
tapered tap. At this operation, the hole is drilled, taper reamed, and 
then taper tapped. 

In magnesium and aluminium alloy castings, it is very easy for 
a careless operator, without the aid of a lead screw tapping device, to 
scrap what may otherwise be a finished component. 

This is particularly so when taper tapping, as often a hole is 
merely bored through instead of a thread being produced. 

At D and E are roughing and finishing taps respectively for 
tapping the adjusting screw holes in the valve rocker. This has to be 
an accurate thread, and must also be perfectly square with the top 
face of the rocker, upon which a lock nut bears. 

A special tapping fixture is used, with slip bushes and back 
piloted roughing and finishing taps. 

The roughing tap which is minus .010, is followed by a finishing 
tap employing an unrelieved threaded pilot, which is .002 in. less on 
pitch diameter than the thread produced by the roughing tap. 

This method ensures that the finishing tap will clean up both 
flanks of the roughed out thread as shown at G, instead of possibly 
only one flank as at F. 

A hand spot facing tool (not shown) is next inserted in the 
tapping fixture, and the top face of the rocker lightly cleaned up, 
thus ensuring perfect squareness with the tapped hole. 

H illustrates the design of a shell tap, which is useful when the 
saving of high speed steel has to be considered. 
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J is an expanding or adjustable tap, and is very useful, for 
sizing close tolerance work. 

The centre screw expands the flutes, whilst a lock nut controls 
the expansion. 


The next example is :— 
Honing Master and Link Rods. 


Master link rods are honed in a fixture holding both a master rod 
and a ligk rod. 

This set up is for the purpose of honing the bores into which the 
piston pin bushes are afterwards pressed. 

These holes are ground to .0005 in. tolerance before honing, and 
‘approximately .00075 in. is removed at the honing operation, which 
is also held to .0005 in. tolerance. 


or - 


The hone stones, which are 37 500 J. Norton, revolve at 240 r.p.m. 
and at-480 reciprocations per minute. 

A copious supply of 1] parts Kerosene and 1 part cutting oil is 
applied through the top portion of the fixture. 


Gauging. 


Commencing first of all with thread gauges, all screw threads for 
the engine are in accordance with the Handbook of the Bureau of 
Standards, Washington. 

This handbook gives complete details of the coarse, fine and 
extra fine pitch series, in four classes of fits and tolerances, and 
based upon the length of engagement of the mating parts. Sizes 
and tolerances for screw gauges are also given in complete detail. 

For external thread gauging, roll thread snap gauges are used. 
These gauges have pairs of GO and NO GO rollers, with annular 
grooves corresponding to the angle of thread and spaced at twice the 
pitch. 

These rolls are fastened to the frames by means of eccentric pins, 
thereby permitting adjustment for size, using GO and NO GO thread 
setting plugs. 

American standards have been adopted for plain plug gauges, 
these being tapered inserts up to approximately 1? in. diameter, 
after which Tri-lock inserts are used. 

Over 3 in., flat plate plug gauges are used. 

For gauging plain external parts, either adjustable built, up or 
solid plate snap gauges are used, depending upon the application. 

In the machining of aluminium crankcases and magnesium rear 
sections, temperature can have quite an effect when ‘turning these 
large diameters within the allowable tolerance of .002 in. 
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The co-efficient of expansion of magnesium alloy, for instance is 
more than twice that of steel. 


In order to overcome this difference of expansion, it was decided 
to make the body of the 16 in. snap gauge of a magnesium alloy 
casting, and to attach steel ends. 


When completed, thé body of the gauge was insulated by means of 
thin three-ply wood. 


The gauge is manufactured as follows :— 


The casting is first machined to only a fractional length, recessing 
the bottom edge 4/3. in. deep, leaving two pads at either end. 

These two pads are then scraped flat, and then each end of the 
gauge is scraped square and parallel, the two previously scraped pads 
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resting on a surface plate, whilst the ends are blued by a perfectly 
square block or cylinder. 

Parallelism in the other direction can be checked by direct 
measurement. 

This scraping process is continued, irrespective of sizing, until 
squareness and parallelism are obtained. 

The two steel ends are next completed, the one being plain, 
whilst the one at the opposite end has the .002 in. step representing 
the working tolerance. 

The grinding and lapping of this step is facilitated by the design 
of this end piece, allowing a clear run through of the grinding wheel 
in any necessary direction. 

For final] sizing, a spacer is made, and is ground and lapped until 
the desired length between the assembled jaws is obtained. 


The design of two rather unusual types of plug gauges are 
illustrated in Fig. 16. 

At A is to be seen an expanding type of plug gauge, which, after 
insertion into a hole, is allowed to expand by means of spring 
pressure, and the reading noted upon the .0001 dial indicator, 
reading plus or minus either side of zero. 

This gauge is of course set to a pre-determined size beforehand by 
means of an accurate ring gauge as shown at C. > 

The detailed contruction is shown at B. A tapered plunger, 
operated by spring pressure which is controlled by a compressor 
button expands the split gauging plug. 

An amplifying mechanism transmits the axial movement of the 
tapered plunger through to the ‘indicator. 

Referring back to C, this shows an end view of the gauging portion 
of the expanding plug, inserted into the ring setting gauge. 

In order to avoid false readings, the sides of the split plug are 
eleared away, and only two portions opposite to the split are used for 
gauging. 

A feature of the amplifying mechanism is that no jewels are used, 
and the construction is very simple. 

In operation, the setting ring is always at the side of the operator 
and is frequently used in order to verify the setting of the dial. 

In this manner, discrepancies due to various causes, including 
wearing of working parts, cannot cause false readings. 

It will be appreciated of course, that the whole length of the 
gauging portion of the expanding plug must be enclosed within both 
the setting ring and the work. Should this protrude, a false reading 
will be the result. 
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RADIAL AERO ENGINE PRODUCTION IN AUSTRALIA 


At D is a large, flat steel plug gauge, which is commonly used for 
gauging diameters 4 in. and upwards. 

A point of interest is the projections which allow the gauge, 
when inserted, to rest squarely against the face of the hole being 
gauged, thus facilitating the revolving of the gauge in the work in 
order to check for out of roundness. 

The foregoing examples are indicative of the many problems 
confronting the planning and production of an engine of this type, 
when full consideration is given to the many differing types of 
components, each of which presents its own difficulty. 
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Research Department : 
Production Engineering Abstracts 
(Edited by the Director af Research) 


Note.—The addresses of the publications referred to in these Abstracts 
may be obtained on application to the Research Department, Loughborough 
College, Loughborough. 


COMBUSTION, FURNACE, 

Furnace and Dip Brazing of Light Alloys. [Ligi 
1943, Vol. 6, No. 66, p. 336; Ivon Age, May 27, 
p. 52). 

A useful review of American practice in the brazing of Aland Mg. Details of 
flux compositions are given. In America three alloys of Al, have been 
standardised and the technique employed is fully described. 


nt Metals, U.S.A., July, 
1943, Vol. 151 (No. 21), 


(Communicated by the British Non- Ferrous Metals Research Association). 


Paint and Printing Ink. (Jndustrial Gas Times, July, 1943, Vol. VI, Ne. 70, 
p. 2527 3 figs.). 

Tricky heat treatment problems solved by gas. Disadvantages of the old 
method. Oil bodying. The furnace. Another method. Gum running. Cosis. 


FOUNDRY, MOULDING, PATTERNS 


Centrifugal Casting (of Steel)-A Symposium. Ivon Age, May 13, 1943, 
Vol. 151, No. 19, p. 53, May 20, 1943, Vol. 151, No. 20, p. 62). 


“ The Development of Centrifugal Casting,’’ by C. W. Briggs; ‘‘ Centri- 
fugal Casting with Vertical Spindle Machines,” by P. C. Power ; ‘‘ Centrifugal 
Casting in Vertical Machines,”’ by A. T. Baumer; ‘‘ Centrifuging during 
Pouring,’”’ by A Johnson ; ‘‘ Centrifuging after Filling the Mould,’’ by W. F. 
Wright and J. B. Caine. Bibliography 


(Communicated by the British Non-Ferrous Metals Research Association). 


Centrifugal Casting of White Metal. (Mechanical World, August 20, 1943, 
Vol. 114, No. 2955, p. 208, 3 figs 


A centrifugal casting machine with a movable axis which could at will and 
whilst running, be set at any required angle to the horizontal. The angle of the 
spindle may be altered whilst the motor is running, a feature which should 
prove of great advantage when the molten metal is being poured. Views 
showing contructional details of machine. The chuck in which the bearing 
shells are fitted for lining is gas heated. 


GEARING. 


Precision Forging Pinion Gears, by R. J. Goldie. [The Tool Engineer, 
(U.S.A.), June, 1943, Vol. XII, No. 6, p. 67, 14 figs.) 

Saving critical machinery, material and cost, Timken-Detroit’s forging and 
coining process produces a gear of greater strength. The bar stock weighed 
1.65 pounds, whereas the weight of steel for the coined pinion is .92 pounds. On 
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the larger size, the saving amounts to 2.65 pounds. 200,000 pieces of each kind 
are used per year. The pinion forging dies. The coining dies. Machining 
operation sheet : 24 operations. Fixture for holding and centring the pinion 
in most of the machining operations. Cross-section showing structure of the 
larger forged pinion. 


Only from Accurate Hobs, by J. T. Hess. (The Machinist, August 7, 1943, 
Vol. 87, No. 16, p. 83, 5 figs.). 


A hob inspection machine is used to check the diameter of hob teeth, hub 
faces, and hub-datum diameters. The tooth form is checked for variation in 
the straight portion, and the symmetry of the teeth, the gash angle and lead 
of the hob over the cutting edges are determined. The cutting faces of 
finishing hobs are checked to determine how close they are to being ground 
radial. The operator checks finishing hobs for radial grind, and roughing 
hobs for rake angle. Hob sharpening. 


Shaving Aircraft Engine Gears, by A. W. Harris. (Machinery, August 3, 
1943, Vol. 63, No. 1608, p. 153, 9 figs.). 


Gears expansion in hardening. Expansion of gear teeth. Development of 
fillet contours. The active tooth profile. Scraping or burnishing bias. Shaved 
and ground gears compared. Small gears. 


MACHINE ELEMENTS. 


Spindle Bearings for Machine Tools, by G. Schlesinger. (Machinery, August 
5, 19, 1943, Vol, 63, Nos. 1608, 1610, pp. 158, 206, 21 figs.). 


Oil wedge. Detrimental effect of misplaced oil grooves. Deformation of 
spindle during chuck work. Deformation of spindle by work between centres. 
Corner pressures due to bad alignment of spindle and too much clearance. 
Ball thrust bearing on rear end. Ball thrust device on front bearing of 
heavy lathe. Mounting of tool in spindle of milling machine. Cutter head 
mounted directly on spindle nose of milling machine. Spindle of large 
drilling machine. Headstock of automatic turret lathe. (Petermann-Moutier). 
Main spindle nitrided steel jin. diameter. 10,000 r.p.m. babbitted bronze 
bearing. Headstock of diamond lathe (Kaerger) with plain cylindrical front 
bearing for 3,000 r.p.m. Plain bearing for grinding machine. 


Babbitting of Cast Iron Improved by New Process (Using Flo-Metal). 
(Product Eng., U.S.A., April, 1943, Vol. 14, No. 4, p. 228). 


The bearing shell is cleaned with Kolene cleaner and dipped in Flo-Metal 
(described as an alloy of 90% Pb and balance not more than 5% Sn with an 
Sb content that reduces surface tension). This coating is claimed to give good 
adhesion to Sn-base and Pb-base babbitts. Other applications, such as coating 
of pipes, etc., are described. 


(Communicated by the British Non- Ferrous Metals Research Association). 
MACHINING (CHIPS), MACHINE TOOLS. 


Burring—Its rapid Evolution from Hand Methods to Mechanical, by R. P. 
Crane. (Monthly Rev. Amer. Electroplaters’ Soc., April, 1943, Vol. 30, No. 4, 
p. 343). 


Notes on mechanical burring operations including external, internal and 
combinations of both. 


(Communicated by the British Non-Ferrous Metals Research Association.) 


LXxXxX 






















































PRODUCTION ENGINEERING ABSTRACTS 





Radial Drill Press Operations—XIII, XIV. (The Machinist, Reference 
Book Sheet, August 21, 1943, Vol. 87, No. 18, p. 118). 


Time for pipe taps. Time to ream Various materials. 


Precision Grinding. (Automobile Engineer, June, 1943, Vol. XXXIII, 
No. 437, p. 229, 15 figs.) 


Details are given of methods for finishing two faces simultaneously and for 
using internal automatic grinders for grinding a bore and a face at one setting. 
Typical examples of the work produced, the tolerances observed and the output 
rates obtained are also included. 


Precision Grinders. (Automobile Engineer, July, 1943, Vol. XXXIII, 
No. 438, p. 267, 13 figs 


The range of work that can be ground on centreless grinding machines has 
been greatly extended. The various methods adopted for different classes of 
work are discussed in deatil. Particular attention is paid to through-feed, 
infeed, and out-of-balance grinding. Examples are given of actual production 
data for widely varying jobs. Data in’connection with non-metallic bar grind- 
ing and for bearing bush grinding are piven in tabular form. There is also a 
table showing faults that may occur in centreless grinding and the methods of 
correction. 


Thread Grinding, by W. A. Atley. (J.P.E. Journal, August, 1943, Vol XXII, 
No. 8, Ed. B, p. 251, 12 fig 


Today thread-grinding is recognised as a means by which, in many Cases, 
production of both hardened and soft pieces can be increased. Accuracy of 
the pitch can be guaranteed, and large numbers of components can be ground 
without wheel dressing. When designing shouldered work an adequate 
undercut should be provided at the shoulder Closer tolerances may 
be specified if thread-grinding is to be employed. The process of “‘ crushing 
the wheel.’’ Flat test piece for inspection on projector. Roller of helical 
form used. Dressing with diamonds. Holder to suit diamond dressing 
attachment. Matrix Multi-1ibbed diamond dressing attachment. Good 
results from thread-grinding will depend to some extent on the coolant 
used. A few examples of the type of malformed thread likely to result from 
a badly crushed wheel. 


Heavy-duty Milling Operations on High-tensile Hiduminium. (Machinery, 
August 12, 1943, Vol. 63, No. 1609, p. 173, 8 figs.) 


Power consumed by machine for cutters with similar cutting speeds but 
varying feeds. Cubic inches removed per machine-H.P., consumed by cutter 
for varying thicknesses of chip at three different cutting speeds. Cutter 
limitations on hiduminium 


CHIPLESS MACHINING 


Two-stage Drawing of Cylindrical Cups (continued), by Professor H. W. Swift. 
(Sheet Metal Industries, August, 1943, Vol. 18, No. 196, p. 1365, 11 figs.). 

The influence of inter-staze heat treatment on the redrawing of mild steel. 
Development of thickness strains during initial draw. Resultant thickening 
during radial drawing non-hardening material. Second stage drawing tests. 
Nickel silver. Assembled redrawing characteristics. No inter-stage heat treat- 
ment. Second stage drawing tests. Mild steel Second stage drawing tests 
of Aluminium bronze, soft Aluminium, half-h-erd aluminium 
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MANUFACTURING METHODS. 


The Cheetah X, by J. A. Oates. (Aircraft Production, September, 1943, Vol.V, 
No. 59, p. 418, 31 figs.). 


Part II. Machining the cylinder unit, induction casing rear cover and the 
crankcase ; assembly and testing. 


Recommended Dimensions for Aluminium Castings. (Product Eng., U.S.A., 
April, 1943, Vol. 14, p. 234). 


Twenty-four drawings showing forms that have proved satisfactory in 
avoiding unexpected failures and difficulties in production. Methods of joining 
walls of the same and different thicknesses, dimensions for beading around 
holes, sleeves and ribs, flange and bolt hole proportions, etc. 


(Communicated by the British Non- Ferrous Metals Research Association). 
MATERIALS, MATERIAL TESTING. 


Scarce Materials are Vital to the War Effort, by W. J. Clardy. (Mechanical 
Engineering, U.S.A., August, 1943, Vol. 65, No. 8, p. 567). 


Scarce materials : Metals; steel products; chemicals; alloy steels ; plas- 
tics; lumber; textiles and fibres; other products. Measures to relieve 
shortages. Substitutions and reduced used. Scrap recovery. Maintenance and 
shop practice. Conservation programme will progress. 


Substituting Steel for Brass in the Press Shop. (Sheet Metal Industries, 
August, 1943, Vol. 18, No. 196, p. 1409). 


Some details of technical difficulties encountered and overcone in the making 
of steel cartridge cases at the Buick Motors Division of the General Motors 
Corporation. 


Silicon Bronze Castings, by E. Portman. (Metals and Alloys, March, 1943, 
Vol. 17, No. 3, p. 528). 


Author describes the experience of a foundry in which Si-bronze is 
melted in a high frequency induction furnace and sand cast. He recommends 
omitting charcoal and l'quid fluxes, and melting the metal in a hot crucible 
fitted with a ccver ; for good machinability he recommends addition of only 
1 oz. phosphor-copper per 180 1b. melt. He discusses the relative merits of 
the hardeners commonly used, soldering problems and corrosion properties. 


(Communicated by the British Non- Ferrous Metals Research Association.) 
Free-Machining 36°, Nickel Alloy Steel (Invar.), by J. W. Luerssen. (Aero 
Digest, U.S.A., March, 1943, p. 229). 


By adding Se to Invar, Carpenter Steel Co., have developed an alloy with 
good machining properties which retains the low-expansion properties of the 
original Invar. 


(Communicated by the British Non- Ferrous Metals Research Association.) 
(I) Designing with Magnesium (II) Magnesium properties as they affect 
design. (Prod. Eng., U.S.A., May, June, 1943, Vol. 14, Nos. 5, 6, pp. 276, 325). 


The first two of a series of articles digested from a forthcoming book. 
First part deals with the advantages of Mg alloys as structural m terials, 
methods of fabrication and tensile properties (mechanical and physical proper- 
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ties and American specifications are given). Part II deals with elasticity, 
compression strength, bending strength, hardness, wear resistance, resilience, 
toughness and fatigue (recommendations for design and machining practice, 
and methods of attaching wearing surfaces of other materials are given). 


(Communicated by the British Non-Ferrous Metals Research Association). 


Improving Fatigue Strength of Machine Parts, by J. O. Almen. (Mechanical 
Engineering, U.S.A., August, 1943, Vol. 65, No. 8, p. 558, 26 figs.). 


New concepts of fatigue phenomena by which new avenues of reasoning are 
opened to us are : (1) Fatigue failures result only from tension stresses, never 
from compressive stresses. (2) Any surface, no matter how smoothly finished, 
is a stress raiser. Fatigue vulnerability. Fatigue life increased. Comparison of 
normally finished railway axles with axles undergoing rolling operation. 
Benefits of surface-peening based on fatigue life. Explanation of peening 
effectiveness. Stress patterns. Stress diagram for a loaded prestressed beam. 
Residual thermal stresses. First use of surface compression. Prestressing 
may be overdone. Apparatus for measuring compression-stressed layer. 
Measuring strips. Instrument measures peening. Stress imposed by various 
surface treatments. Failure from severe tension stress resulting from deep 
nitriding. Overdose of nitriding. Residual stress from honing. Residual stress 
resulting from carburising and hardening. Residual stress from carburising. 
Low temperature quenching stresses. Variation in internal stresses from 
different quenching methods. Fatigue life increased. Corrosion promotes 
fatigue. Surface finishes. Surface fractures resulting from grinding. Residual 
stress caused by grinding. Measurements of lwardened layer. Machining 
damage. (a) Machined; (b) Lapped; (c) Shotblasted. Materials are elastic. 
Gear contact impressions. Localised gear-tooth load. Gear failure. Comprom- 
ise treatments. Physical tests. Fatigue tests on machine parts. Fatigue data 
are mortality data. Variation in durability’ 


Effect of Screw Threais on Fatigue, by S. M. Araold. ‘(Mechanical 
Enginzering, U.S.A., July, 1943, Vol. 65, No. 7, p. 497, 6 figs.). 


A review of the literature. Amplification of published dataJrequired. 
Effect of grooves and threads on endurance strength. Results of rotating- 
beam endurance tests on medium carbon steel. Concentration of stress. Method 
of manufacture. Summary of rotating-beam endurance tests on low-carbon- 
steel screws. Choice of material. Influence of composition of surface layer. 
Effect of surface coating and ancdizing. Effect of thread contour. Stress- 
concentration factors for various screw threads. Results of rotating-cantilever- 
beam tests on various thread types. Effect of surface-rolling. Effect of length 
of free threads under nut. Effect of body diameter of bolt and bolt steel 
on repeated-impact fatigue stength of bolts. Influence of temperature on 
endurance strength. Effect of root radius of thread on repeated-impact fatigue 
limit of bolts. Fatigue strength of various threaded joints. Improving 
fatigue strength of threaded materials. Influence of the nut. Bibliography. 


Practical Method of Segregating Steel Swarf. (Production and Engineering 
Bulletin, August, 1943, Vol. 2, No. 9, p. 397, 10 figs.). 


The organisation. Identifying the material. The marking on the machine. 
Clearing the machines. Crushing the swarf. Reclaiming the oil from swarf. 


MEASURING METHODS, APPARATUS. 
Quantitative Determination of Retained Austenite by X-Rays, by F. 6. 


Gardner, M. Cohen and D. P. Antia. (Amer. Inst. Mining and Metallurgical 
Engineers, Tech. Pubin. 1560, 11 p, Metals Technology, February, 1943). 
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Symposium on Radiography as an Inspection Tool. 
February, 1943, Vol. 43, No. 2, p. 226). 


Short accounts of papers. ‘“‘ X-Ray Inspection on a Production Scale,’’ by 
T. A. Triplett ; ‘‘Acceptance Standards for Light Alloy Castings,’ by W. H. 
Burroughs; “ Limitations of Radiography as an Inspection Method,’” by 
V. I. E. Weigand; ‘‘New Developments in Equipment, Films and 
Technique,” by L. W. Ball. 

(Communicated by the British Non- Ferrous Metals Research Association.) 


(Met. Progress, U.S 


PLASTIC MATERIAL. 


Symposium on Powder Metallurgy. (4.S.7.M. Bull., March, 1943, No. 121, 
Pp. 7). 

Papers read were ‘‘ Powders for Powder Metallurgy,’ by C. Hardy ; ‘‘ Effect 
of Pressure on Properties of Compacts,”’ by C. W. Balke ; ‘“‘ Role of Diffusion 
in Powder Metallurgy,’”’ by F. N. Rhines; ‘“ Effect of Particle Size on 
Shrinkage of.Powder Metal Compacts,”’ by P. R. Kalischer ; ‘‘ Alloy Powders,”’ 
by T. H. Lasher; “ Metal Powder Friction Materials,’’ by J. F. Kuzmick ; 
‘** Hot Pressing,’’ by W. N. Pratt. 

(Communicated by the British Non- Ferrous Metals Research Association). 


The Machining of Laminated Plasties. (Machinery, August 26, 1943, Vol. 63, 
No. 1611, p. 225, 3 figs.). 

Appropriate methods for drilling, turning and boring, lapping and grinding 
and screw cutting these plastics. Cautions for machining. Saw cutting 
fabric-resin. Characteristics of the fabric-resin and paper-resin laminated 
plastics are: Mechanical strength, lightness; resiliency, heat and electrical 
insulation, not susceptible to electrolytic effects—or to corrosion (save by 
alkalis and strong nitric acid), and not deteriorated by immersion in water 


Powdered Metal Facings for Clutches and Brakes—I, II, by M. S. Adler, 
R. B. ss and F. L. Lowey. (The Machinist, August 14, 28, 1943, 
Vol. 87, Nos. 17, 19, p. 106E, 108E, 2 figs.). 

Part I. The use of powdered metals in friction elements for clutches and 
brakes has developed into one of the most important applications of this 
class of materials and products. Powdered metal friction elements for clutches 
and brakes. Riveted-on facings. A typical composition contains 73 Cu, 
14’'Pb, 7 Sn, and 6 graphite. Various facings and sandwich-type discs. 

Part II. ‘‘ Wet’”’ clutches and brakes. Rivet arrangement 


POWER, DRIVE. 


Clean Motors Seldom Fail, by C. A. Atwell. (Machine Shop Magazine, 
August, 1943, Vol. 4, No. 8, p. 43). 

Cleanliness is a most important factor in the maintenance of electric motors. 
What is dirt ? How dirt affects motors. Oils retain dirt. How to keep motors ~ 
clean. Lubrication of bearings. Cleaning of bearings. 


SHOP MANAGEMENT 


Fundamentals of Personnel Management, by H. W. Locke. (Institute of 
Labour Management, Booklet, Price 1/-). 


Work and character. What is work ? Work should be satisfying. The work- 
group a social factor. The firm an organic whole. Importance of social work- 
relations. The work-group the basis of wider co-operation. The democratic 


LXXXIV 











PRODUCTION ENGINEERING ABSTRACTS 


method the key to good industrial relations. Voluntary co-operation the basis 
of modern industry. Consultation essential to real co-operation. Men 
respond to humane treatment. Persuasion better than force. The aim of 
personnel management. 


Introducing the New Employee to the Job. (Personnel, U.S.A., July, 1943, 
Vol. 20, No. 1, p. 15). 


With workforces expanding to an unprecedented extent, there is an 
unfortunate tendency among many companies to speed up the induction pro- 
cess and rely on hit-or-miss methods of introducing the new employees to their 
job. Such companies fail to realize that the future worth of employees is largely 
determined by the type of adjusment which they make during this impression- 
able period. The art.cle, adapted from material prepared by Training Within 
Industry, outlines 2 model systematized induction programme and indicates 
the modified procedures to be followed in inducting rehired or transferred 
employees. 


The Management Review. (U.S.4., July, 1943, Vol. XXXII, No. 7.). 


The following reviews are of interest for the Production Engineer :— 
The Selection of Wartime Supervisors, p. 245. 
The Simpler Things to Come, p. 252. 

Outline for Postwar Planning. p. 261. 
Current Inventory Problems, p. 266. 


The Importance of Personal Contact, by H. A. Goddard. (Industrial Welfare, 
July—August, 1943, Vol. XX V, No. 289, p. 108). 


The Nuffield organisation. Initial reception. Introduction to the factory. 
The welfare council. Individual problems. 


Wages, by C. H. Northcott. (Institute of Labour Management, Booklet. 
Price 1/-). 

1. Wages as a personnel problem. 2. Wage principles. Guaranteed minimum, 
3. Forms of wage payment \) Time rates. Graded rates. (B) Piece rates. 
Advantages of the system. Disadvantages. Time study. (C) Incentive bonus 
schemes. (D) Production bonus 


Quality Control Charts. (Production and Engineering Bulletin, August, 1943, 
Vol. =. No. 9, p 385, 9 figs 

Explaining the chart and its interpretation Che production characteristic. 
Control. Sample means. Drawing requirements. The range chart. Degrees of 
assurance. 

Quality Control will Reduce Costs, by J. Manuele. .(The Machinist, August 21, 
1943, Vol. 87, No. 18, p. 78, 4 fig 


Rejections can be held to a minimum by inspecting the parts during early 


production stages. Errors in dimensions can then be averaged and tool set-ups 
or designs changed accordingly Example: a moulded part with important 
cavity: Table I, Deviation in parts before cavity correction. Table II. 


Deviation in parts after cavity correction. Table III. Defect record before 
using quality control. Patrol inspection controls accuracy. Table IV. Effects 
of using quality control 


Shop Loading, by D. Tiranti. (Mechanical World, August 20, 1943, Vol. 114, 
No. 2955, p. 199, 2 figs 

How it applies to factories of different sizes, and methods for practical week- 
to-week control. Function of production planning. Purpose of shop loading. 
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Basic principle. Shop loading statistics. Shop balance. Rate-fixed times. 
Different methods. (a) small factory, (b)-large factory. Advance shop load. 
Batch load. Current shop load. Shop loading the machine shop presents 
certain features and certain arguments. Loading and off-loading. Toolroom 
loading provides contrast to the machine shop-loading because it is, in effect, 
work on individual pieces as distinct from production runs. Presentation of 
information. 


SMALL TOOLS. 


Nitriding High-speed Tools, by G. Walter Esau. (The Tool Engineer, 
U.S.A., June, 1943, Vol. XII, No. 6, p. 87). 


Carbides produce soft skin. Secret of uniformity. Depth of hard case : 


1050°F. Penetration Average Case-Brinell 
30 min. .0013 937 
60 min. .0017 1026 
90 min. ~ 0019 1065 


Plastic Punches are Tough (Pressworking Aluminium Alloys). (Machinist, 
U.S.A., June 5, 1943, Vol. 87 (No. 7), p. 9). 


Advantages and production of plastic punches for pressworking Al. alloys 
for aircraft parts. 


(Communicated by the British Non- Ferrous Metals Research Association). 


Wood Pack Reamer Finishes Contour, by Gerald E. Stedman. (Tool Engineer, 
U.S.A., July, 1943, Vol. XII, No. 7, p. 69, 6 figs.). 


Components of the 90 mm. gun. Body and parts of powder chamber reamer 
with copper coolant tube. Wood pack being turned to size. Purpose of the 
wood pack. Fitting the woods. Wood pack is oversize. 


Surface Protection of Magnesium, by S. H. Barmasel. (Ivon Age, U.S.A., 
April 22, 1943, Vol. 151, No. 16, p. 44). 

Describes methods in use for the prevention of corrosion in climates of 
high humidity and temperature. Degreasing, chemical treatments, painting 
and varnishing. 


(Communicated by the British Non-Ferrous Metals Research Association). 
SURFACE, SURFACE TREATMENT. 


Chrome-Plating Gauges. Precision Plating—-How to do it, by L. W. 
Macomber. (The Tool Engineer, U.S.A., June, 1943, Vol. XII, No. 6, p. 89, 
4 figs.). 

Reclaiming precision blocks. Reclaiming cylindrical gauges. Plating pro- 
cedure. Eight factors are involved in plating uniformly: (1) Proper work 
suspension. (2) Design and arrangements of anodes. (3) Accurate placement 
of anodes. (4) Proper design of thieves. (5) Proper cleaning procedure. 
(6) Proper temperature of solution. (7) Accurate current density. (8) Accurate 
time control. 


The Joining and Protection of Metals, by D. G. P. Paterson. (Sheet Metal 
Industries, August, 1943, Vol. 18, No. 196, p. 1349, 8 figs.). 


Atmospheric corrosion. Rusting of iron and steel. Electro-chemical aspects. 
The electro-chemical series. Rust prevention : galvanising. Hot-dip galvanis- 
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ing (hand dipping a fabricated tank). Tinplate. Electro-deposition. Anodising, 
Sherardising and: calorising. Cladding. Spraying. Other protective methods. 
TECHNICAL EDUCATION. 


Training Foremen in Human Relations, by Robert A. Sutermeister. 
nel, U.S.A., July, 1943, Vol. 20, No. 1, p. 6). 


£ 


(Person 


Foremen untrained or improperly trained in the psychology of supervision 
represent one of the most significant causes of dissatisfaction and poor morale 
among employees today. Indeed, in many expanding war plants the 
unfamiliarity of ‘‘ green foremen with the cardinal principles of leade rship 
has been responsible for a serious slowdown of production In the paper 
Mr. Sutermeister restates the fundamental maxims of supervision whicl 
are overlooked or ignored by many inexperienced foremen 


Improving Job Efficiency through Supplementary Training, by R. B. Cribbs 


(Personnel, U.S.A., July, 1943, | 20, No. 1, p. 49). 

Off-the-job classes frequently offer the best means of providing intensive 
instruction at the specific points where it is most needed. In this article the 
author shows how such subjects as blueprint reading and shop mathematics 
may be broken down into their various componenets to insure that the men 
in each department learn exactly what they need to know and waste no tim 
on elements which will be of little value to them in their work. He also outlines 


a comprehensive supplementary training programme, describes how it may be 


utilised to build morale, and suggests a method of evaluating the results. 


TECHNICAL INFORMATION 


a “ed the Future of Industrial Relations, by C. L. Huston, Jr 
nel, U. , July, 1943, Vol. 20, N 1. b. 24 


Person- 


] 


What major labour trends now under way are shaping the future pattern of 
industrial relations ? Will management or labour hold the reins in the postwar 


years? In the paper a number of specific forecasts on the postwar character 
of industrial relations are offered. The author maintains that, in the last 
analysis, the pattern of industrial relations will be determined by the attitudes 
and actions of employers and by how well they fulfil their respons‘bilities 


Development Trends in Spot Welding and Spot Welding seen, by 


J. L. Miller. (Wel gust, 1943, Vol. XI, No. 9, p. 364, 3 fig 
Measurement of current and time. Projection welding. Multiple welders 
Single phase 3 phase and storage we lders Control systems, 


The Organisation of the Employment Office, by A. K. Rice. (Industria 
Welfare, July-August, 1943, Vol. XX V, No. 289, p. 104). 


The job to be done. The tools are the records kept—both individual and 
group recor Is. Using the tools. A standard requisition form. The complete 
picture of the job and the person required tu wll it. Starting work. Maintaining 
the records. Group records 
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PRECISION CAPSTAN SLIDE 


WITH POSITIVE INDEXING 

















HEIGHT OF CENTRES AS SUPPLIED 4$in 
TURRET BORED }in. DIAMETER 


Suitable for use with ATLAS, SOUTHBEND, SPHERE and 
other types of lathe of about 4}$in. to 5in, height of centres. 


Tools as illustrated, with #in. shanks can be supplied. 


Delivery from Stock 


STEDALL MACHINE TOOL COMPANY 
147-155, ST. JOHN STREET LONDON, E.C.1 


Telephone: Clerkenwell 1010 
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MEASURING EQUIPI TENT BASED ON N.P.L. DESIGN 


FOR PLATE, SCREW AND PLUG GAUGES, ANGLES, 
ALIGNMENT, AND COMPONENTS. 


FROM STOCK 
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No. 1090 


ReF. 1000.—HORIZONTAL PROJECTORS 

ReF. 1010—VERTICAL PROJECTORS FOR SCREWS 

ReF. 1020.—SCREW PITCH MEASURING MACHINES 

ReF. 1030.—SCREW DIAMETER MEASURING MACHINES 
ReF. 1070..-AUTO COLLIMATORS 

Rer. 1071—ALIGNMENT TELESCOPES AND COLLIMATORS 
Rer. 1080.—CLINOMETERS ACCURATE TO 30 SECONDS 
ReFr. 1090.—WORK PROJECTOR FOR COMPONENTS 

Rer. 1100..-UNIVERSAL SCREW COMPARATORS 

Rer. 1110... BENCH MICROMETERS 

Rer. 1120..-TAPER DIAMETER MEASURING MACHINES 
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PRECISION TOOL & INSTRUMENT Co. Lt 
353, BENSHAM LANE, THORNTON HEATH, SURRE 
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